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IBSTBICT 

Several intermediate performance objectives and 
corresponding criterion measures are presented for each of six 
terminal objectives for a two-semester course (2 hours daily) which 
provides training in the terminology, construction, and function of 
both two* and £our*cycle fuel-air mixture Internal combustion engines 
Mith emphasis on outboard marine engines. This 360 hour basic course 
Includes instruction and practical experience in the following: 
Safety, care and nm of hand tools and manuals, theory of internal 
combustion, ignition and electrical systems, cooling systems, fuel 
systems, drive units, and engine control systems. The titles of the 
performance objectives aret Orientation, Tools, Engine Construction, 
Ignition System, Fuel System, and Drive Unit. (This manual and 54 
others were developed for various secondary level vocational courses 
using the system Approach for Education (SAFl) guidelines) • (HD) 
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MARINE Emzm :.SGHAN1CS - MSTO 

t 

Accreditation Mo, 9363 
Length of Course i 2 semesters 
Time Block: 2 [lours Daily 

COUHSE degcriptiod; 

This 360 hour course provides traj nir\i in the terniinology, 
construction, and function of both tv;o and four cycle fuel^ 
air ixture internal combustion engines vn.th emphasis on outboard 
marine engines. The course includes instruction a_nd practical 
experience in the follovdngt 
A - Safety 

B - Care and Use of Hand Tools and Mantiols 

C - Theory of Internal Combustion 

D - Ignition and Electrical Systems 

E - Cooling Systemrs 

F - Fuel Systems 

a ^ Drive Units 

H - Engine Control Systems 
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Syllabus of Teimnal Parforrnarice Cbjectives 



1,0 Orientation 

2.0 Tools 

3,0 Engine Construction 

4*0 Ignition System 

5,0 Fuel System 

6.0 Drive Unit 
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CURRICULUM OBJECTIVE 



Design, develop, Implement and validate a three year curriculum in 
Marine Engine Mechanics for Duval County students. This curriculuin 
be ijBplemented as a preliminaiTr field test to begin in Septanber 

1972. 

Upon eonpletlon of this program 85% of the students will achieve 
75% proficiency on the folloid.ngi 

1. Teacher, made test (attach^) 

2. Practical danonstration of skills developed (attached) 
Although attmdanee, mathraiatlcs, science and coramiini cations 
neeessaiY to succesa In this field of. a ployment are taught as r^ 
lated infornation, it is ejected that a student entering this spe- 
cial course will already have an adequate general education upon 
vAieh this course nontant may be presented. This will enable him 
to grasp and retain what is taught. A student who enters this 
course and who does not possess the essential foundation may not 
e3^ect to succeed b^onfl ffledlocre attainment. 
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MAE1^^E E^CINE ^ffiCHANTGS 
PRACTICAL DH^ONSTRATTON RATING SCAXE 



ITmS TO BE RATm 



PmCMT VALUE ASSIGNS) 



a* Operation order 

b, SrieGtion of tools and materials 

0* Use of trade Imowledge 

2, Product 

a, Acquracy (frea of mistakes ) 

b, rt'eoision (a^ersnoe to limits) 

c, Fini^ (as ra^uir^) 

3* Work Habits 

a* Cleanliness 

b* Order 

0, Care of tools (invmtory) 

d, Safety 

e* Economy of materials 

4* Moral-'Attitude 

a* Cooperation 

b, Iniative 

c. Dependability 



15^ 



15% 
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The student will demonstrate ills familiarity with career opporttmities, 
student organisational and shop sarety practices by answering correctly 
80^ of the qpiestions on a written test* . 



1.1 



^ven a list of job titles, the student 
mil select with 100^ accuracy the titles 
related to this field* 



1*1 



Crltari^on Heasuras 



^ven a prtot out of general shop area 
student will locate position of all fire 
extingiu.sher on the print out* 

The student win identify orally or in 
wrtting at least 5 safety regulations* 

The student will vd,th 80% proficiency 
iaiswer questions etoout student orgam.zation 
available to him* 



1*2 



1*3 



1.4 




Circle those areas related to tMs 
fieldi 

M^ine Mechanics 
Ind, aigine Mech* 
Parts man 
Serv. Mmager 
FUeld Representative 



Steam fitter 
Air Craft Mech* 
W.esel Mech« j 
Electrical Heel 



I 



Performance is evaluated by criterion 
stated in objective* 



Evaluated by criterion in objective, 



1* Name one club designed especiaily 
for Indus triiJL Education students* 

2* What does VICA mean? 

3* Who can belong to VICA? 

4* What benefits Bre derived from 
belonging to VICA? 



FUNCTIONAL PERFORMANCE ANALYSIS 



f 

firmlmal Pirformance Objective 1,0 
Interim Pefformance Objective 



LearQlng Stapi 



]j. In yoiir own wDrds descpibe 
the trade has grovm so rap: 
in TBomt yws* 



Diicribe \ty more people are 
bring attracts tothe trade . 



Name at least 3 soiuroes you 
would iiy in lookiiig for job in 
this Sim. 



Deioribi 3 tlMgi that are im- 
portant in preyention of fires 
in shop area 



Safety ii ^Aose responsibility? 

Describe a ^op safety regula** 
tien in the use of driUing, 



No 



1*1, 1| State that due to shorter i^rldng 
hours and more leisure time, more 
people than ev^ btfore are d&- 
vrioping hobMes of fishing, boat-* 
ingf leter-rtdlni, etc* 

1.1.^ State that due to the dwnd ex- 
casing ttie supply of well quali- 
fied mechanios and related jobs 
the benefitii adTOoanents 
are fflore attraetive. 



1.1.3 



1.24 



1.2* 
1»2,3 



CrlteriQn Performance 
Evaluatioa (Responie) 



Stat#— State Inplo^ent Office, 
newspaper classified ads, ^ine 
distributors, dealers, «^loy- 
mffiit eervioes* 



1. State ^rane care in the 
handling of fuels and ilarnnH 
ible liquids. 

2i G<^d houstfceeping praotices 
i.e, t vdpiil up ^djaiikaip.. 
ii^ rags, pap^, etc* stored 
properly. 

3i Beij^ fwdjlar idth eleetricid 
circtdts and thrir capacity* 

4i Keep pow^ toolsi ext^rion 
cords, eta, in good repair* 

State "EmTO!ffl." 
Sttt^fiUse safety gogglae* 



No, 



Lia 



Method/Media Selection 



1.1.2 



1.1.3 



1*2*2 
1*2*3 



pressitation by niOTb^ of Craft 
Coiwrittee aM/or Fiald Represen- 
tative of engine manufacturers 
Lecmre by teacher, 



Same as 1*1.1 



Saine as 1.1,1 



Lecture 

Lecture/filffi safety posters 



Tima 
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lUNCTIOMAL PIRPORMANCE ANALYSIS 



sal Performance Objectlvi 1*0 
Lm Ptrformanci Objective i^i 



Leirmlni Stepi 



.be why fire drills are ^,2,4 



No 



trate jroper clothing and 
for ehop work^ 



be bahavior that can ssr- 
} effact shop s^ity. 



U2,5 



1.2,6 



Criterion Parforaanca 
EvaluatlQp (Respoaaa) 



State that it helps train for a 
quiak and proper response in build 
ing ivaouation. 



State long slaiyesi loose orna- 
ments, soft toed shoasi neeWies 
ari^doigerous aromid ravolving or 
inoving partsp toole mi machines. 



Silect by imderJiJiing correct 

answers I 

lm Horseplay. 

2, ft^aotical jokes. 

3. Loud and boisterious 
talk and laughter. 

4* Attenti^ to detail. 



No 



Mathod/Madia" Selection 



Time 
Raqulr. 



1.2, 



1,2, 



1.2,6 



Lecture 



Film/Lecture/Posters 



Lecture/Filrn/poetere 
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QBfflemE so. 2±o 



TOOLS 



^8 atudents vail demonstrate toiowledge and sldll developed in use and 
puTpQme of measuring deuces and tools as o^deneed by 80^ of them .answer- 
ing eorrectly 75^ of all questions on a teachers prepared test* 



Inbaraedlata Pagforsajiea ObjeatlTes 



QLvan (10) ineomplete sentenoes concerning 
maohanics hand tools ^ and a list of tems, 
the student will select the correct wort or 
words from the list to complete all ten 
"iintehoes correctl3i% 



R0. 



2,1 



3. 



14 



4. 



5- 



Crtterton Haasuras 



7. 



The 



is the 



proper tools used to determine the 
outside dismeter of an item for 
out-of--rp]Lmd cond^ ^ 

a. Scale 

b. Inside caliper 

c. BfiJcrometer 

Using a 6" scaley the distMce 
across the top of a cylinder is 

3#". This is called the_ _ , 

a* Stroke 
Tor^e 
Q, Bore 

A tool inserted in a hexagon shaped 
rscesses of flush mounted screws 
is I 

a. Inside caliper 
bs Inside micrometer 
c* Set screw wrench 
The end of a Riillips-head screw- 
driver is a I 
a. Flat Blade 

Pointed end vri.th four grooves. 
Fluted end* 
^ screw extractor hasi 

Tapered right-^hand threads. 
Tapered left-hand threads. 
Hacksaw blades are made of i 

a. High grade tool steel. 

b. Chilled cast iron* 
Carbaloy 

^ i s used to cut ex*- 

temal threads* 

a. Tap 

b. Set screw 

c. Die 



b. 

c. 

A 

a* 

b* 



i 

i 



w 
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OBJBOmB 1:0. T'.n 



TOOLS 



I 



Interro^diate Parforo^fiea ObJeetlTBS 



He* 



The learner vrlll corractly identify given 
spaeial tools and match to their proper 
funation (as specific in the appropriate 
service manual}* 
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Crdtarion Maaaures 



2,1 



2.2 



10. 



1, 



After cutting a piece of tubing, 
it should be reamed to remove any 

f rom the cut edge 

a* lAp 

b. Grooves 

c. Burrs 

The usual cutting lip angle on a 
twist drill i s 

a, 45 dag. 

b. 59 deg, 
c* 60 degp 

d. 75 dag. 

The main reason for using a box 
type wench l. s 

a. Greater strength, 

b. Used on rounded nuts* 

c* Less liable to slip from nut. 

From pidnts of special tools^ name 
and describa the function of each 
below s 

a* This 



b. 



c. 



is used_ 

This 

is used 
This 

is used 



Demonstrate the use of these tools 
on an actual engine provided by the 
instructor 
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roraCKTl MO. 



TOOLS 



labainadaate PtgfogiBMee ^JeetlTts 



^vsn (4) an^jie discrspteaias the studeiib 
niU ba dDla to locate the con ictiTe action 
staps nacassary to rapair the problam in the 
a^ropriata sari^ca oaimalft 
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10. 



2.3 



Gritexlon Hsaauros 



Co^lete the followiiig writing in 
thi mswer of the steps neeeasaiT' to 
locate the discrepancy using the ap- 
pr^idste sex^ce mmuali 
Am If peer cM^resaion, look for 



B. 

C. 



2. 
3. 
4. 
5. 
6, 

7. 
8. 

9. 



If no colore ssion, look fori 
1, ^ 2, 



If spe^k does not occur look^fori 
1. 



2. 
3. 

5. 



6. 
7. 

9. 
10, 



# 

CCUISE nnJi I44RINE ENOINE fffiCHANICS - BASIC 



OBJBOTIVE ta. 2.0 



TOOIS 



Intermediate Farformanee Ob^^eatiy as 



no. 



Hie laamer rill demonstrate his ability to 
follow the steps above by correcting any two 
of the problems above^ using the sar^ce 
manual. 



Siven a parte manual, or serviQe manual the 
sfudent will damonstrate the ability to re» 
cogmze a part, (verbally described by the 
Lnstructor) in the parte manual, and write 
the correct part n^ber for any niven item. 
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a. 3 



Criterion Measures 



2.4 



2.5 



D. During the carburetion check, the 
spark plug is found dry, look for; 

1. 2* , 



2. 



4. 



[I] 



Ueing the service manual, corract 
an ignition systami Pro^^ded by 
the instnictori 

A sheared flywheel key. 
A shorted spark plug, 
Damonstrate the steps required to 
check compression using the service 
manual. 

Demonetrate the steps necessary to 
check a carburetion problem using 
the service manual if s 

a. The spark plug is v/et . 

b* The spark plug is dry. 

For a 1966 Merc, 350, using a parts 
manual provided, write the correct 
ref, no* and part no* for the fol- 
lomng items I 
a* Comiecting rod 

b. Crankehaft 

c. Fuel Pump 
d* Spark Plug 

Using the service 'manual, list the 
recommended parts and specifications 
for a 1962 Johnson R^Zk engine 1 
a , Spark " Plug 



b* Hp © RPM @ 
c* Cu, in. displacaTient 



I 
I 

I 
I 
I 
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Intaraa^ate PwforBftnce ObJectlTea 



Mo* 



Critarlon Heasures 



8.0 



I 
I 



2.5 
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Describe in wrttlng the dlff ermce 
betwarai 

A, Sarvlca manuai & parts mamial. 
B* Ref ermoe n\imber & part numbar* 

T^a lettar "F' in an OMC model 
nmnber indicatas an 



The Chrysler 1967 Model 357 usee 
^ ^^rburator* 

ThB ^dnruda, (Jala Johnson angina 
are made by the 
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Date 



v-' 



On the ne^cb page you will see pictures of wraiches, each of which has n small 
numbOT next to it. Look at the picture, and place the niimber on this Siicet 



next to the proper name for that wrench. 

UNIVmSAL JOINT 
8 - POINT SOCKET 
ECTMSION B.^ 
OPEN MD TOENCH 
12-POINT SOCKET 
SP^ HANDLE 
DOUBLE BOC VJRENCH 
SET SCRErf mWCH ( AmDN) 
( ) SOCKET mENCH SM 
( ) FLECOCKE're 

( 5 MOMKir mmcH 

( ) ADJUSTABLE MD TOMCH 
( ) TOmm VffiENCH 



( ) 

( ) 

I 1 

( ) 

( ) 

( ) 



VICE-GRIP mmm 
sPEm Tm 

COt-ffilNATION '.ifRlNCH 
SLIDING T HANDLE 
RATCHET HANDLE 
FLARE NUT WRENCH 
SOCKET DRim 
RATCHET ADAPTER 
PIPE V/RMCH 
FLMTEHSION 
SPANNm mMfflffi 
FUK HANDm (HimE) 

(12-POINT) 



DE^ SOCKET 



Place the number, or numbers, of the tools on the blanks after the statanent 
tdilch best describes thM.r use and piijpose, 

(1) Size on both aids aame,_ 

(2) In a hollow set scre w 



(3) In" tightening nuts to a specified tightness_ 



(4) Vftien a particularly tight grip is requir«i to hold material^ 
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UNIT B 



Special Tools (M^sujri^) 

- TEST 



1* On the attached sheet the flguraa are nmbered. Inaert the figure nrabtt 
in the space next to tte name of the tool to irtiich It Mrresprads. 
Snap gage, adjustable type ^ * - - ^ 

Inside cali^r 
Ste^ Rule 
F&^mT gage 
Ittcrweter caliper 
Telescoping gage 
Outside caliper 



Steel Tap^rule 
Ual i^^cator 
Tap and AeUI gage 
Plug or '«90''-^B^90 ' 
&iap gage, ]^ain tjrpe 
Screw-pitch g^e 



gage 



2. In the 


space pT 


©vided 


KLgure 


2t 




' 1. 




5. 


2. 




6. 


3. 




7. 


4. 




8. 


21. 






22^- 






23. 






2k. 







below, give the dlnsnslons numbeaped i through 24 in. 



9. 

10. " 

11. " 

12. ' 



13. 

14. " 

15. " 

16. " 



17. 

la." 

19.' 



3. Place the number or numbers of the tools (ftpire numbers) mi the bla^s 
' following the statemait vibi^ best descrlbM the use and purpose, or ask 
yoursti^, "Used to seaswa lAat?" 

A, The size of a drtU 

B, Tiiml ts on outside dlaBeters > 

0. Mther eoofflon f^etlons to siaety- ^ 

fowths of an inoh or deedjaal fraetlons 

to one-hiuidredths of n inch 
D, The nwber of threads per inch of a " ' ^ 

bolt or a nut. 



4. In figures 14 to 18 inriuslve, insert the eonfect dedaal fractions in 
all of the blank spaces bciloiri 

Wg. 14 a,_^ Pig, 16 a. 

b. b. — 

WS. 15 a. ng. 17 a.__ 

Fig. 18 a.^ 



FUHCnONAL PERFORMANCE AHALYSIS 



lerilMl Pirferaanee Objictivi 2,0 
Iitiriffi Perforianci Objietive "2,1 



lo. 



r. 2.1.1 

iBi: '■ ■ 

5", . 



Locate tools on visual dlipliy 
board cosioii to the trade. 



ZtU2 Recopize that diffirant tools 

ises, 



Utilise se^i for aiisunng, 



No 



2,1,1 



2.1,2 



2,1,3 



Evaluatigfl (Reoponsi) 



Writi nines of aish tool vath 



Hatch the 'Correct wm to the pic' 
turi of tooli proTddid w.th H 
accuracy for job deicribed, 



Hiiiuri sil linis on hand out |ivs: 
lit be lecuriti to 1' 



2.1,3 



IrERJC 



No. 



2,1,1 



2.1,2 



MiEhod/Midii Selection 



Lecture/lnitructor 
Dimonstration mi printouts 



Lecture/i^inonstration 
Class discussion 



Lecturi/Filii 

Glass practice printouti 
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BASIC 



QBiW^rra MO._?^Q ENGINE CONSmUCTION 



l^on eoi^lstion of the ©ngSjie unit of instruction of the studente 

will mswer 85^ o f attached criterion test correet3^. 



Intarmediata Performtoee ObjegtlTSs 



Wo, 



OrttartLon Maaauras 



3*0 
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1* 



2, 



3, 

4* 
5* 



6. 

if 
9. 

10. 

11. 



The major difference bstwaen a two*- 
stroke and f our^etroke eycla an- 
gina is ^ 



From tha attached sheet, pick out 
the proper momenclatura for the 
parts with the arrow* (iaa at- 
tached test 1) 

Viscoaity is _ 



Volltility ii ^ .^.^^ 

The cylindar head bolts raust be in- 
stalled and tlglrtanad according to 
^ and 
prascrlbed by the individual en^ 
gine manufacturer* 
Lapped valves miBt contact the seat 
mth ' 'and have a min« 

margin above ^ • 

What tool is usad to~ measure a cyl-- 
-inder for out of roimd? 
^Wora beari^s should bei 
A. Replaced 
B* Reamed smooth 
Insert the name to the section of 
the piston that the arrows are 
poJ^tingi (See attached test l) 
A piston is considered worn out 4f 

a feeler gauge fitc 

between the p^oove and the top ring^ 
Scratches below the rings indie ate 
1- Dirty air filter. | 

2. No air filter I 
3* Dirty oil j 

4. Discolored oil r 
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OBJOTITO MO. 3'Q 



Interm^d&ta PegfoiiiiMge Ob^eatlTeB 



Ho, 



Criterion Heam^ea 



3.0 



12, 



13* 



&jwm a print out of the evwta that take 
]^aed iA a 4 strc^a ^cla tngiAe, the stv^ 
d^t idU IndeziUf^ each etroks aad relata 
parts idtta 100^ aamiracy* 

9.7011 a list of partS| ths etudmt idJJ. se- 
leet Witt 80^ aees^ey these partaialng to 



3*1 



3.2 



ths problem of sketching moh mvent 3.3 
in a ^ets^ka oyals m^jis, atudmt idJJ 
oorr#otly locate the parts in their rsla- 
tira^ilp to aaoh other. 



Bie studant o^^are the 2-stroke 

Q^^B & ip-stroke cyala hy sriecti^ Uie 
advanti^es lb dinadvantages of eaoh MLth 
aeouraey. 



3.4 
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It is dAportant Uiat the manufao* 
tuTCT's reaoamendad type of oil 

and Uie propw oil to 

ratto be f oUowad in the 2 ayole 
mgine. 

W Bring of the engine is accom-^ 
pU^ad by t he cm 

riiaf t and tke Wank Shaft MjsJj^ 
mark, 

(sea atta^ed print-out) 



Circle these parts found in an 
air-coolad aQ^Lnei 

I. ^eel 6a oil pusp 

aaa^aft 7* radiator 

mi^'^ (poppet) 8, flyi^eel 

idar 9* oyUndar 

trannis^on fins 



2. 

3- 
4. 
5. 



10, cam lobe 



Periormer tdU. be avaltiatad by 
the Qidterion in lAe objective* 



Uring 2S (s^stroke) & 4^ (4-3troka) 
place before aaoh statasKit Jhm 
correct s^^bol, 

1^ Ihe most simple & 

ef f ieiait engine 
deai^ frw* the 
standpoint of fuel 
& exhaust gas mix-- 1 
ture movOTerit* j 



I 
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Iiitermadttate Perforaiace ^.leetlWB 



fflLTm a i^tM^d pi^nt-^t of tha arank- 
essa sMYmgady raed vmlva type, a-atroke 
i^^a iQginaf the studint wiU eorraotly 
label the parts & ereats. 
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3*4 



3.5 



CrtLteiAon Heam^eg 



EKLC 



3. 



4* 



5. 



6. 



7., 

10. 



^AU aT«te in tha 
aycla take place in 
two atnkas of pli 
ton. 

_JShm caopllMted sya- 
teoi of TOl^?^^ adds 
matwlally to the 
w^ght ^ orlglwl 
eost of the eoglna. 
_Hors^owar to weight 
"^ratto is siore faTOr^ 
able 

jignftyftHy more eeo- 
ngi^oal fuaL 
coats alone are cozh 
.sidwads 

^GSllad «fOradccaie 
fcavengidw 4 are 
used ajjiost wdvei^ 
stilj in the ouW 
board motor Indup-^ 
ti^. 

Has most tfficlwt 
Ittbrieatjjag ^stm* 
Lends Itself for 
usi^ a "mAmtj of 
fuels. 

Uses dedQator on 
top of pLston« 
Reed TOlTe aomaUiaas 
used as intake 'ralvf 1 



Partormer *dll ba equated by the 
criterian in ttie objective. 



UfflT I 



TSST 

(TTPrCAL) 




Insart the number next to the name of the 
part to which It cor responds. (Fig. 1) 



1. ( ) Threaded hole for piston pin 

2. ( ) Head 

3* ( ) Top land 

4, ( ) Skirt 

5« ( ) Piston pin boss 

6. ( ) Head rib 



FIG.3 


REFERENCES 




Automotive 




Fundamentals . 


58-61 






Mechanics * 


24-28 



( 



) Grooves 

J Locking snap ring groove 



9. ( ) Skirt raii^oroemeht 
10. I ) Oil ^in holes 



B p Complete the foUowii^ stetements by infiierUng the correct letter in the blank 
^acea^ NOTE: Figures 2 and 3 are bi.i.oni and side views ol a cam-ground 
piston showing dUferent dimensions of the onew 

1- The piston land diameters should b« (hu28 to 0.033 inches less than the 
diameter at 

2* The elliptical shape of th^ .iiston skirt should be 0.010 to 0,012 inches 
. less at Hiam^er th^- UCrOSS the thrUSt faces mi diam^i^r 

3* The sldrt of the piston sh^iuld taper so ttat the diameter at 

from 0.0005 to 0,0015 inchc^ it hS than at 
4. The thrust ^is is representeu b diameter ______ in F%ure 2* 

5* 'pj^mptAr in Figm^e 2 11 increase the greatest unount when 

the piston becomes hot. ^ 

MILATED PROBLEMS 

1. Why Bxe some pistons called ^cam-ground pistons^? 
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UmT H ROD AND ASSSffiLT 
(TYPICAL) 




ASSIGNMENT [ REFERENCES ^ . 

' Pages 

A ^ Label the uompunHiit^^ Indicated by lum ; .'u. Fundamentals . 60^61, 

1 to 15 in FiiTiire 1. j 67-69 

Auu= Mechanics . . 24-29, 

B ^ Idfe^nlify the types ot ijistori-i-- - l-joKiag lu I ^ 60^79-81 

Figure 2 by ifi&erting the lettc: . : the bpuct " - - 
next to the name to which ' cspondS' 

1. ( ) Full- floming pin . i ) FLxeU pii 3^ ( ) Semifloating pin 
RELATED PROBLEMS 

1* What is the ilia in reaaon for locking iho pi stun pin in the connecting rod Or 

pistcm ? _ _ ^ . = . . ... 

2. CX>bcrih(f hriefly the tiiruu typeH of piston-pin locks as shown in Figure 2. 

a. 

b. . ... ._ , 

c. ^ . _ __ __. _ ... ■ , ■ 

29 



ERIC 



UNIT K 



VALViS AHD SEATS 

TEST 
( Typical) 




U 

f3 



ASSIGNMENT 

Study the section drawmg vi thfi v-L^f^: r 
block assembly. 

Identify the main vaive assembly pm t^ by 
latterlng the part immes In the apaci^ nr p 
vlded for each one. 



Hi:;FERENCES 



1 



uii >Live 
Mcit banjos , 



71,76 
31-33 



1 



REI^TED PROBLEMS 

1. What returns the vaive tn It.^ i i^r It liau heati raised by tte earn? 



2. Why is it neceBh^rv to ha^^ nr^* * 
lifter? 



a^nce bet%veen the valve tofl ^Uva 
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nmo" TIT 

UlTLT K 




ASSIGNMENT 

k ^ Study the drawing uf thi: VLih> 
asBCjiubiy . 

B ^ Identify parts numbert d } Vnn 
nam IT g ilu parts th^' ^p,i - 
for eu^ h 

C ^ Insert the number in Itiv u^uiiicleU 
it COTresponda 



by 



□ 



VALVE Ht^D 



^^^^ VALVi STEM 



/ C^M NOSE 
V.A^ VE SEAT 

VALVE SPRfNO 
CYLINDER HEAD 
RETAlNK.i CUP j| 



EEFinRENCh;s 



Auloniotive 
Fundamentals 

Autuniotive 
Mechunlas 



Pages? 



3 V 1 J 



19. 



' q the name of the part to %'^hich 



RELATED PROBLEMS 

1* When the engine is bei^\g v.. ^ *!i8d up, da aJl uiuiH fjf thu valve aesenibly cxpaiR. 
at the samu rate? E*xp]^>;v , „ 



2. Why muht Ihu end of tn ronKcr arnij cuntucting the valve stenij havcf 
rounded burface? ______ . . . 



3. Wiil a bent or worn puHj . (id incruist^ ur docrea^e U\e lift of a valve? 
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FPCTIONAL PERfORMANCE, ANALYSIS 



feriainal Pirfofnanci Objactivi 3iO 
Intitii Psrforiiici Objectivs 3il 



lo, 


Learning Steps 


NOi 


Grltirion Perforiinci 
Evaluation (Response) 


No. 


Mithod/Media eeliction 


Tiii 
Ripired 


•111 


Define an enpne cylinder 


3.1.] 


A cylinder is a sealed striight 
wallid tube. 


3.1.1 


Iicture/iiiocMp 




I1.2 


Describes what is the purpose 
of a cylinder? 




Provides a chunber for sonibiistion 
of fual, 


3,1.2 


Lecture/Thaary 




ili3 


Describe components within a 
cylinder assy* 




Circle ths coniDQnents that beloni 
in the assy, 


3.1.3 


RrEDhicE/Hock'^iiQ 




.1.4 


Describe how a cyUnder is 
sealedi 


3.U 


State that it is seiled by cy- 
linder head and piston rini, 


3.1.4 


Lecture/Hockmp 




a.? 


Khy 13 a good seal important? 


3.1.J 


State that it increases coirores- 
sion and prevents "blow by*'. 




Lecture/Theory 




.1.6 


lat is a piston? 


3,l.f 


Slide device in cylinder which 
the pressurei act on, connected 
to the criiikshaft by ineins of the 


3.1.6 


Lecture/Hoek-up 




4.? 
32 

E 

; 1 


What is the function of the 
valves on the 4"StrQke cycle 
engine? 


3.1./ 


Provides m openini for Intake 
md exhaust, - 


3.1.7 


Lecture/Graphics 
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FUNCTIONAL PERFORMANCE ANALYSIS 



1 Pirformatiea Obj active 3tO 
Parformtnce Objective 3tl 



Laarnifig Steps 



m thi poiition of both 
md the piston on the 



le the position of both 
and piston on oon^resiloii 



e the ^rrdtion of the 
and pliton on the power 



e the positions of the 
and piston on thi ex- 
troket 



es and tei^eratures are^ 
t in the eylindir duriJig 
troka? 



Ho 



3.1.1^ 



Critirion Perfoffflaace 
EvaluEtioa (Response) 



Intake valve open, e^Aauit valve 
closedi piston travels down to 



Both valve closed, piston movdjig 
in cylinder* 



Both valves closed mi piston 
travels dom in cylinder * 



No. 



Mathod/Medla Selectlan 



Intake valve closed j exhaust vilv^*l*il 
open, piston raovt s upwird in cy- 
linder* 



3,1*12 Undsrllne 
' 1. Iht^g* 
2* Cosprissioni 
3* Power 
4t Exhaust 



3.1*1^ 



3,l*fi 



3.1#9 



3a*ic 



Lecture/Graphics 



Lacture/Oraphics 



Tfitvrs/Graphici 



Lectin^e/Graphics 



Le cture / Ck*iphic e 



Time 
Required 
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ERIC 



I 
I 

r 



COmSE TITI^i MARirTE EKGim ME'. -/'NIGS ^ BASIC 



TGraTION SYSTEI 



OBJECTIVE 1:0.4.0 



Upon completion of the Ignition Unit of instruction 9'>^ of the students 
will ansv/er 75% of attached criterion test correctly. In addition trainee 
vri.ll disassemble, time apd assemble the ignition system on three different 
maice engines • 

Procedures required v/ill be lOJjS complete as dofined. 



1^ 

til 



Intennedj.ato Per fomanee ObloctlTga 



The laamer vJill list the basic items re- 
quired to complete a magneto ignition cir- 
cuit. 

Given a prdnt out, the student v^ill identify 
special tools used for ignition insnection. 



Given test LQUipment the student villi de-- 
monstrate ability to follow instruction 
manual and properly use test equipment. 



The student will determine n »*hot" plug by 
interpreting a printo jt of three plugs. 

ITie student mil choose the correct order o* 
trouble shootin^p^ an ignition problem out of 
3 given methods, 

student vrtll detemine v/hich statemenb 
is correct on a printout of ignition tools 
to match parti ciilar tool use. 



CrdteriLon Measures 



4,0 
4,1 

4,2 
4,3 



4.4 



4,5 



4.6 



(See attached test) 

Sketch and name those items neceesary 
to complete a magneto ignition cir-- 
cui t 

In the blank next to the picture of. 
special tools insert the proper name 
of ignition tools o nly. 

Use the Mer-O-TroniQ Teeter toi 

a. Make a continuity check 

b. Check a condenser for leakage, 

c. Check a coil for operating 
amperaf^e. 

Criterion contained in I.P,0. 



Criterion contained in I,P-0, 



(see attached"match" printout) 
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UOTT D 



SPAM PUUGS 

TEST 
(TYPIGU) 




^aONMENT 

A ^ Study the pagfts and illustrab , in 
references cited* 

B ^ Label Mgures 1, 2 and 3 to indic'H:^ - ; 
heat range* j 

C 1^ Name the sp,. r^r o^^lg parts in the colu ::ns so ttef ihe number of the parts 
in Figure ^ ^v^;-respond ^.j U Iho luunb.^. ^ut Uj ui thfe columns. 




3, 
4, 



RELATED PROBLEMS 

Where a stotement is rue, encircle the T; where a statement or any part of a 
statement is falses encircle l\ 

1* A plug designed for a b'A ^nginf^ has a short j ,nl?tor firing tip, T F 

2. Variation in the spoed o\ hnat t -^^nsfui from tiM ^ ugs to the cool- 
ing system is the heat r u^ge uf spark plugs. T F 

3. Plugs designeci inv aluni: .uni heady ]mvk' niort' Uu euf^s Hmn those 
designed for cant ii on. ?p p 

4. The fiimJ selection of the proper "'heat ruiige'* shuuld be governed 

by the actu^tl operatin^r conditionB of the vehicle invc jived. T F 

5. It is never advlBable tn duviate fruni the roctunnif^^li d plug heat 

range. p 
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fUNCTIONAL PERfORMANGI ANALYSIS 



Tifiinsl Pirfomnci Otjictivi 4»Q 
laterii Pirfsrianci Objectivs 4*1 



lei 



.1,2 



ill 



Liirniiig Steps 



3.1 



liocite riquirfid parts on nsuil 



IdeiAijy igrdtien pirts on 6^ 
pie lake up* 



Idintify spiciil tools used for 



Deiaenstrati p'opir use for 
viiious isdtion tools. 



Diiffljstrate ibility to use test 



Idsnti^ Yirioui diffirincei in 
at rmgisi ' 



|8 



Ho 



4.1. 



4.1.^ 



4.2,1 



4.3.1 



Criterion Ferforiance 
Eyalua t Ion (Re spQasi ) 



s nues for each • rsliting 
naDiii to part with 10^ igeursey. 



Hie^ parts by nasii from snJcs- 
up ai requistid by uiitruetopi 



E^ledn the purpose of various 
ipition ipiciil tools as iHu- 
strited on handout mth lOOj 
leeuracyi 



4i2i^ Usini speeial tools prodded, dsii* 
onstrits ths up for each on m 
ipition lyitii prondid ^ ^ 
struetoTi 



4.4.1 



Stati ths nails of ignition parts 
that m hi tested on the ipition 
anil^irseri 



State thi diffirenei betwssi a 
and odd plug ii ths lin|th the 
hilt iust trarili Rroni ihi tip of 

to tb plug ihsUf ffld fkiUy to 
ths ^liiidsi* hiadt The lQ^^ the 
:tgsyeli.jth§ bitti^thg pi^i 



No, 



4.1.1 



4.1,2 



4.2,1 



4.2,2 



4i3.1 



Mithod/Midh Sslictioa 



Miki-upj lectuw, class discui' 

SiOHt 



Ipition niAe^p 
SIffiTGH mill 



Printout on special tooli, lec- 
ture, feeler page, puller, 
ipition tiiter, fl^heil holda; 
clutch wrench, ipwk plug gua|e 
demonitration by instructor on 
the uied of iich, 



Ignition ipiciil tools air 
cooled engine clies practice 
semci raanualSi 



MerC'^-Tronic tiiter co: iensers 
wins, plu|S| coils, Sernee 
manuaisi Leotwe, 



Lictiffe 

K'inspM^neies 
Selection of sparl 



Tiie 
Required 



FUNCTIONAL PERIORMANGE ANALYilS 



feiCilMl Piiffetiiftct Objectlvi 4>0 
*Iaterii Piffofiiaei Objictivi 4«L 



mm 



Br 



'Liar&ing Steps 



OhQOSi thi corrict ordsr of 
steps in trouble 
ipition 



lf.l 



I" 



1' 



the propir tools 
:ASb]^ coiflstB whin ill piarti 
poltif nuts, itc. m plaeed in 
a (.(mtalnsf t 



Siliot ths propir tooli to re- 
liiifflbls an ijiitiQn ayitein pro* 
ndid by iDftoictor, 



|4( 



No. 



,6ij iiisiiibli the ipition spten 
(pointSj eoil, condiniirj itcs) 
M.iissiibly eonf liti whin ill ptft^ 
bolti, nuti, stc, ire placed in a 
contabiiri 



4.7. 



Crltifion Perforianoe 
Evaluation (Risponee) 



Mts the' steps Mcissair to solve 
ths ipition probleis (paying pu:^ 
tieulir itteition to ths order) 
Ivsn on worksheet use ths servici 



Heasseflili an ipitiw ptii 
(point, ealf eondineir, itc) 
make neoessuy tdjuitiintsi Bs* 
ours aU raits, bolts, >dJ?es, 
screws, itc* h thsir coirict 
locitiorand poptr torqusi 



No, 



Kethod/Hidii Selection 



Lictiire 

A^ropriiti lervice laamaLDf 



Bisic Biaiie for class use 
Sirvice imiils 
Rsquirid tooli 



Basic Sn^i for cliis uii* 
Serviei niimalsi Requirsd 
tooli* Deionitrati^i 



mm"- 

mm- 

mi 

I- 

Mi-"' 

I 



^5: J. ' 



mmmmm Na m 9163 

COraaiKTWi MARINE MGINE MECHANICS- BASIC 



QUBcrivs MO. 5,0 



FUEL STSTEM 



The student vrf.ll domonatrate his loiowledLge find skilla of fuel syatem 
and carburetlon as evidenced by QS/S of the students answering 75^ of the 
Criterion test questions correctly. 



no. 



Czdteilon Meastires 



ERIC 



5.0 



1. 

2. 
3. 



6. 

7. 

S. 



LO. 



11. 



42" 



Describe the purpoea of the earbu^ 
retor. 

Name the parts in the fuel system. 
Thm float type carburetor uses 
f uel pressure. 
The Suction type carburetor is 
easily identified by it's loeation 
to the . 

p ressure 



worl^ng on a diaphragm produces 
fuel pressure for the McCulloeh 
chain saw. 

A ruptured diaphragm in a f uel - 
piimp is detected byi (See attached 
The initial carburetor adjustments 
of the following are (See attached) 
After an overhaul performed on a 
carburetor, the engine will not 
run. The cause could be: (See 
attached) 

The purpose of the .__ 
is to increape the- speed of the air 
flow and decrease the pressure in 
the carburetor throat* 
The 3 things necessary for the op- 
eration of the internal combustion 
engine arei Select 1 answer i 

a. oil, water, fuel* 

b. air, fuel, ignition. 

c. fuel, air, water. 

Pressures and temperatures are 
lowest in the cylinder during the 
stroke. 



p 
i 



Ho, 



AOCRHtttAWOM wm m 9363 

£»0ES1 nnBl MABINE ENGINE I-mCHANICS - BASIC 



FUEL STSTBl 



Ho, 



CidtarlQn Maaaiyras 



I 

L 
1 



Bia studsit wdJH dOTonstrata his imdaratani- 
stand^^ Qf the oompositlon of fUalSf propax 
handUsg of and Its appUcatlon to lAtaziiiJ. 
cCBibusUon €i3^na§ by conqplatljig suoaaas^ 
fully 70^ of tha criLtarios qjaaitlons. 



5.1 
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12. In toa fl.oat typa carbwator the 
propar fual lavdL is maintained 
in tha float chMbar by the 

v alva# 

1* list two safety rulas in tha hand- 
ling of furis. 

2# As a result of combustion gas* 
oU^e produces carbon monondaf 

^ or COf lAlch is a ^ - 

poisonous gas< 

3. 15 parts of this gas to 10,000 
pijft of air can causa quick paral- 
yais or 

4. Can you tril by the odor iiiiathar 
or not carbon mono^de is prasant 
in a room Yas No 

5. Ifliich liquid avapoMtes most mp^ 



water (3) oil 

(2) ^soliAe 
Biis is bacausa it has a 
boiling point. 

Rags, aspaclally those which have 
baen used around furis, are su^ 
J act to spontaneous combustion, 
tharefora, ejrtrame care must ba 
taken in thrir • 



ERIC 



I 

i 

I 



AOOTBOtlATIQtl HUlffiK 9363 



COOiSl Tl^^i HJGllffi rffiCHAICTCS ^ BASIC 



TBnmUL GBJW0TT7S 
OBWCmE BO, 5.0 



FUEL SYSTEi^I 



Bq« I Inttrmadlata PaafforMLnee Ob^aetlves 



1*2 1 GiVTO a oarburetar student i411 disasBOTbla 
conpletdLjr, Indantifylng aach part by name 
_aiid ftmetioi^ raasssable aad adjust to 
aaimfacturars ^ecdJicationi* 

Bie studmt idU diagnosa malfunQtlan (pr^ 
Tdously oraatad by instruotor) on aai li^ 
staUed carburetor^ a^ make pi^per repair/ 
adJustfflMt lio that togine run* 

nia studant from mamoj^ vdJ^ c^aw a sketch 
of a fual syBtm labalii^ by naae the main 
cot^nents with 100^ aoauracy. 

^van a two-eyole mi^Mm tha studant wtU= 
datar^djia tha proper fuel-oil naxtura by 
uUJi^ing tha Haadtook of Sendee Instrue- 

tiona for toat spacific angine. 



Ho. 



5.1 



5*2 



5.3 



5.4 



5.5 



Critarton Measures 
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7. Gasoline should ba storad ini 
A* A olosed m^tal containar 
B, A closad glass containar 
0. A closad plastic containar 



a. An 



olMnar is 



mount ad on tha carbwator intake 
to acraan out dust and grit* 

9* The damiar also acts as a flmaB 

awastar in case the mgina 

^through tha carburator* 



10. Whtti a liqmd changaa to 
it is said to evaporata." 

Orttera contained in I. P.O. 



Ciiterta contained in I* P.O. 



OiitCTia contain^ in I. P.O. 



Critaiia containad in I. P.O. 



mm 



FUNCTIONAL PERFORMANCE ANALYSIS 



i, 



^iMiltiiirfirferiBlsci Objectlvi j*Q 
^^Bttria Fiffonince Objictivi 1*^ 



S.3 

is.'- 



If;,- 



UarBing Staps 



% is lir necsisaiy^ 



De.ft"jii lir-fuil ratio? 



Deieribe how full is broken 
into pMtielii and sdjtad mth, 
air in the cirburstori 



Describi tli spark plug iethgd 
of ,testiji| ths fuil-ar naxturs 
on a 2*cjrcli inpie, 



Ker|c 



No 



^,1,1 State fuel brokin Mo Im pat' 
ielis and mixed w.th air, To bun 
properly i vapor inist ie desirgd 



^,1.2 



3.1,3 



m 



TrltirioQ ferforfflaflee 
Evaluation (Reiponit) 



No. I Mithod/Media BiliCEioa 



State o^pn ii nsedid for bum- 
ingi 



5,1,2 



&i pirti of air coif tfic 
parts of fuel in thi fliil-^ 



State by the velocity of air rush 
ing through the cirb» tlffoat* 



Relate that i blaek wbon de- 
posit Mcatee that mxtun ie 
too rioh ^ proionied i^j too 
much oil in full, or low ipition 
voltage, 



Eilite that a white or Hght m 
depoiit could be cmssd by a lim 
iiuicture, 



5,1*; Lecture 



5,1,3 



Lectui's 



TiiBi 
Reguitid 



Deionstration 
Sprfini Uquid from 
spray p, 
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FUNCTIONAL PERFORMANCE ANALYSIS 



iTTiriiiintlPirfQtunci Otjectivi 
^it.Iaterli PiffoiBinci Objictlva 



m 



13*: 



liiarnini Steps 



No. 



Bqjlam why i etrteter idU 
not function and enpe not m 
if air filtsr is clogiid or oh 
itructidi 



Deecrite lyiptons of noedli 
irilvi stuck m opin poeitioni 



Discidibe spftone of i needls 
vilve stuck in clossd positionj 



5.3.1 



5.3.2 



5.3.3 



Ciltif ion JarforiBnce 
EvaluaCiep (Ras posse ) 



Stati that enough m U not nto- 
sd with fuereausing a "too rich" 
mxturi which mlL not to. 



Htlits that flooding of carbttfito; 
hippsne eiuiing a "too-rich" ndx- 
turSj engine runs siratically or 
^dU not nil 



Esliti that ciffhuritor raU be 
starved and enpi ^411 not op- 
eritei 



Ho, 



5.3.1 



5.3.a 



5.3.3 



Hithod/ilidla Silection 



Tiii ' 



Lietitfe 
Demonstration 



lecture 
Demonstrition 



'1 



Difflonitration 
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oouBSB iirmt mRim Emim mcnkmcs-^ basic 



W OBjomm so. AO drive umT 



Upon completj.on of this block oi instruction 7"^^^ of the studmts vrill 
answer 75% of attached criteri.on Lest correctlv In additr.on brr^inee 
^^11 disaseemble, find nalfunction if any and reassetibla the drive un:lt 
on an outboard ea^.ine. Procedures '/fill be IOtI as defined 



Intarasdlata Perforaancs ObjaetlTes 



Ho. 



Criterion Measures 



The leaiTier vdll label the narts on a ^irint- 
out of an outboard drive unit and describe 
their use 

Given an outboard engine vri-th instructor 
created diserenancies student vfii.l correctlv 
trouble--shoot and repair lower unit 

The student will de^ionstrate his understand-^ 
ing of troubleshooting the drive unit by 
^yfo ansvrerin^ 75^ of the criteidon tests 
correctly. 



(j 1 
6.1 

6.3 



(See attached teist) 
Criteria contained in I. P.O. 



Performer v.dll be evaluated by the 
criteria in the obneotive 



Com^ilete the follov/in^t sentences 

1 sllnnape on a 

racLn-' hull ^Tiav be as lov? as l^fS 

2 Lo*' ton RPM and no 'iccelerotton 

could be caused bv too 

mtch nro'^eHer 

3 SAE #00 ,f^ear case lube residue in 
water nam is caused b',^ ____ 
drive shaft seal. 

U A bent gearcase or exhaust tube 
could cause accelera-^ 
tion and d'An,"^ dovm at high TDOV/er 

5 A worn gear doF, mil cause the 
shifter t o ,1umn 

Select the most accurate i 

6 Electric shift inoperative or sli^s: 

a. Burned *iiston 

b. Too advanced timing 

c. Loose or sprung gear case, 
d* Loose distributor pulley. 

7* A stai^ess steel propeller is more 
easily v/orked than bronze T. F* 

8, Propellers should usually not be 
chaMged from that recomniended by 
the manufacturer P. 
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BLOCK VI- Dhl'^/E UOTT 

Complett the atatCTents balowi 

1, Thm drive unit oon tains the driv e 

2* Hie poww head delivers power to a 

shaft ^ihiah is gear©! to turn a 

shaft, this d&Livering thrust to propel the boat* 

3- The gearSf shafts and supporting bwrtngs are oontained 
in a wright housii^ or gear oase, 

4* To perforin efficiently, the gear ease nruat be kept as 

small as passible Md wal l to cut down 

interf ermoe with rooot h f low^ 

5* The lower imit also swves as the to 
steer the boat. 

6. Beoause the direction of ^tums with the 

CTadderi the systm is unusually efficient, 

?• Woprilers are rat^ byi 

a. diameter 

b. Pitch 

0* Numbw of Blades 
dt All of the Above. 

3. Wien not moving, aj^ boat ^All ^splacei 

a, It*s OTO waght in water 

b, ^ It's wrtght in TOtw 
a. 1/3 it's weight in water 

d, ^ it's waght in vmter 

9* Too little propd^ler pitch wiU cause the OTgine toi 

a. Under speed 

b. Ovwspeed 

c. "Lug " 

d. Wot affect operation 
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10, propeller cavitptiDn beconiee more of a problemi 

a. At i^ing speed 

b. ' In rough water 
Q* At high speeds 
d. In reverse 

11# Hie outboard engine exhaust is usually vant^ to the outside 

« 

luiderneath the water level i 

a. To prevent carbon monoride from entering the atmosphere 

To cool ei^aust gases 
0, To silence mgine noise 
d. To prevent after fire 

12« llie flat blade propellers operate efflclentlyi 
a. omy at slow rotation 
b* Only at fast rotation 

c. At any range speed 
d* On hwvy loads 

Circle Time or False 

13. T F An outboard motor moves a boat through the water in 

J ' ^ somewhat the same manner that a wood screw passes thro^h 
a piece of wood* 

14. T F There is no set rule for matching a propeller, boat 

and motor. 

15* T F The t¥^ bladed propriler is usually preferrable for 
water sidling* 

16* T F The operating height of the propeller is not important* 

17. T F A minor adjustment in tilt ringie can make considerable 
difference in the speed and Derformance of the unit* 

15. T F The outboard engine e^aust usually enters the ^ter 

inunediatriy ahead of the propeller* 

19- TP A bent skeg will cause ^bration in the lower unit* 

T F Improper adjustment of the manual start lock will not 
prevent ragine from cranking. 
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Performauaces 

Given an outboard motor, mth pTOper manuals and toolsi 
stud^t rOTOva drivt imit, ^sasSOTblSt find malfunction 

if BX^j rwssisabl© using propar seali, torquae, etc, ^th 
100^ aoaiaraoy* 
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FUETIONAL PERFORMANCE ANALYSIS 



/ Tiriiliial Fsrforniance Objeclive ^ 
Interim PerEoriance Objective TT 



Ho. 



Uarniag Steps 



Define the purpQse of ths toive 
shaft 



Describes lat is an axtinsion 

iQt? 



6,1,! )-i::ie the secondiiy function 
of the drive shafti 



6,1.4 



6,1,6 



ERIC 



No. 



64.1 



64.2 



Deieribe the funetion 
propaUer, 



Define the initerials used in 
fliiMng propallirii 



Define slippage of a propiller, 



64,1 



64, 



^4, 



Criterion Perforaance 
Evaluation (ResponBe) 



Delivers power from tJi power hiid 
to the propeller shaft. 



Kit used for eonvertuig an out- 
bow^ motor to either a long or 
short shaft motor hy the instil- 
lation (or removal) ofi 



Drive witir pun^i 




Provides ttoist to drive boat 
through wateri 



State usuiUj made of alumiiiuffl 
or bronze, ^thou|h some plastic 
props hive been made, StiinliSi 
steel is soiietimes used for ricin| 
propellers I 

State sUppaie is the differenci 
bitwein the distance a boat ae« 
tuaUy moves forwa^ with each 
turn of the propellir, and the 
theoretic^ distance indieited by 
the pitch, 



Lecturs/Hodel 



64,2 Lecture/Model 



6.1.3 



6.1,ii 



6.1,5 



LSCtU2'f!%'dGl 



L8cture/Theoi7 



Lacture/Theory 



4,^ Lecture/Theoiy 



FUNCTIOML PERFORMANCE ANALYSIS 



Tefiiaal Pirfownce Objective W 
Intiritu Pirforiaaci Objictivi 1^ 



Ho. 



LearnlBg Steps 



I thi affeet of propellir 
en engini ipied. 



Define! lit is "cavitation" 
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Describe what effect the ihipe 
of the easi hae on the pro 



6,1,1C| Describe the nieeisity for 
strength and rigidity in thi 
par case I 



ERIC 



No, 



.1.? 



his 



us 



Criterion PirforiaDCi 
Evaluatloa (Response) 



State too littli pitch will cause 
engine to overipeid} too niuch 
pitch mil not allow the engine 
to Mich the proper spied* 



State aboYi a eertidji critisil 
apaid, water is lovid from the 
blade area faster thin addition^ 
water can flow into the area bi* 
hind the bladii, 



State to pirforffl efficiently the 
gm eias liBt bi kept iniU as 
poiiible mi weU itriaralinid to 
intirferi i little as poisible 
with the water flow to prop. 



State the speii 
todf 's Itfgir enpes 



eiiirei 



of 



No. 



6.1.? 



;.i.a 



Method/Media Silection 



Lecture/Theory 



Lecturi/Theory 



6,1, 



3.1.10 



il 



